Synthesis of benzo(or furo) [5, 6] azepino[2,1-a]isoindolone derivatives: pi-cyclisations of N-acyliminium ions.
Because of their potential biological properties, benzazepines and derivatives annelated to an isoindole or pyrrolidine ring as in numerous natural alkaloids, have attracted considerable interest in recent years. These structures were exemplified by Chilenine 1 [1, 2, 3] , Lennoxamine 2 [1, 4] extracted from Chilean Berberidaceae, Berberis darwinii Hook and Cephalotaxine 3 [5] isolated from Taxus baccata (Chart 1 ).
Our previous studies on the synthetic utility of amidoalkylation reactions [6, 7] via πcyclisations of N-acyliminium ions together with our interest in the development of synthetic approaches to diversely substituted polyheterocyclic systems, allowed us to report the first preparation of benzo(or furo)azepinoisoindolone 4 or 5 (Chart 1). These latter bear an exocyclic double bond and an angular alkyl group and were prepared in one-pot reaction using an imide-ester functionality as precursor.
If benzo(or thieno)azepinoisoindolones [8] with an exocyclic olefin are few reported in literature in contrast to those with an endocyclic one [1, 2, [8] [9] [10] , in our knowledge no report have been done on the chemistry of furoazepines fused to an isoindole ring.
Indeed, taking into account that hydroxylactams and tertiary alcohols functions (8a,b and 9a,b) generate respectively N-acyliminium ions and olefins (11) in acidic medium [11, 12] . The ring closure could take place through an intramolecular (α-amidoalkylation cyclisation with olefin as internal nucleophile in intermediate 11 leading to the stabilised benzylic type carbocation 13 (Chart 2). The latter could also be obtained from 12 in equilibrium with 11 in acidic conditions. Finally, the loss of the proton attached to Cα carbon gave the title compounds 4 or 5 rather than the regioisomers 14 or 15 with an endocyclic double bond.
As depicted in chart 3, imide-esters 7a and 7b [13] (obtained by classical condensation of phthalimide with the known methyl 3-bromomethylfurane-2-carboxylate 6a [14] and methyl o-bromomethylbenzoate 6b [15] ) were reacted with more than 5 equivalents of freshly prepared methylmagnesium iodide at 0-5°C for 3 hours. This yielded after water hydrolysis the hydroxylactam-alcohols 8a and 8b in good yields (71 and 78% respectively). Moreover, an acidic hydrolysis gave directly the cyclised products as 4a and 4b in 79 and 83% yields. In summary, a straightforward and efficient synthesis of functionalised furoazepinoisoindolones 4a,5a and benzoazepinoisoindolone 4b bearing an angular alkyl group were described from imide-esters 7a,b in one-pot reactions with alkylmagnesium iodide. Further studies of the addition of various organometallic reagents are in progress and the results will be published soon.
